Quercetin induces the expression of peroxiredoxins 3 and 5 via the Nrf2/NRF1 transcription pathway.
The flavonoids have potent antioxidant and free-radical scavenging properties and are beneficial in the prevention and treatment of ocular diseases including glaucoma. The authors have previously reported that antiglaucoma agents could transcriptionally activate the antioxidant protein peroxiredoxin (PRDX)2. The purpose of this study was to investigate whether quercetin can activate transcription factors and induce the expression of the PRDX family. To demonstrate whether quercetin can transcriptionally induce the expression of the PRDX family, trabecular meshwork cells were treated with quercetin, and PRDX expression and transcription factors were both investigated by Western blot analysis, reporter assays, and siRNA strategies. Subsequently, cellular sensitivity to oxidative stress was determined. Expression of the PRDX3 and PRDX5 genes was induced by quercetin in a time- and dose-dependent manner. NRF1 transactivates the promoter activity of both PRDX3 and PRDX5 but not PRDX2 and PRDX4. Quercetin can also induce the expression of Nrf2 and NRF1 but not of Ets1, Ets2, or Foxo3a. Knockdown of NRF1 expression significantly reduced the expression of both PRDX3 and PRDX5. Reporter assays showed that NRF1 transactivated the promoter activity of both PRDX3 and PRDX5 and that the downregulation of NRF1 with siRNA repressed the promoter activity of both PRDX3 and PRDX5. Furthermore, the downregulation of NRF1, PRDX3, and PRDX5 renders trabecular meshwork cells sensitive to hydrogen peroxide. Finally, NRF1 activation by quercetin was completely abolished by the knockdown of Nrf2. Quercetin upregulates the antioxidant peroxiredoxins through the activation of the Nrf2/NRF1 transcription pathway and protects against oxidative stress-induced ocular disease.